ABSTRACT: Machaerium lunatum is a perennial shrub that grows in aquatic environment especially on the banks of fresh, brackish and marine habitats especially in tidal zones. A study of the possibility of the propagation of this plant outside its natural aquatic environment, what part of the stem will grow and what soil type will be most suitable for it was carried out. Mature, medium and very young stem propagules and five soil types were used for this purpose and include (a) riverbed soil, from the natural habitat of the plant, (b) sandy soil, (c) clay soil, (d) Humus soil and (e) a mixture of sandy + Humus soil. The study was carried out for five weeks at the University of Port Harcourt Ecological Centre. The parameters used to measure the performance were plant height, leaf number, leaf area, and the number of sprouted nodes. At the end of the study, it was found that humus soil had the highest figure for plant height (4.6±1.14) closely followed by riverbed soil (4.5±2.4). For number of leaves riverbed soil performed better than the other soil types (19.1± 7.1). Sandy soil performed better than others (1.5±0.3) for leaf area while for sprouted node Humus soil was higher (1.75± 0.8) than the others. This result shows that M. lunatum can be propagated outside its natural environment, and humus soil can support the growth better than the other soil types. This study will also provide a template for further studies on this plant since its importance in the Niger Delta cannot be overemphasized. © JASEM http://dx
The people of the Niger Delta find Machaerium useful in a myriad of ways which include -as fishing bait, hedge plant and most importantly in medicaments for the treatment of ailments. This shrub has not been sighted inland but only in the wild at the banks of fresh, brackish and marine habitats especially in tidal areas (Keay, 1985; Airy Shaw, 1985; Nyananyo, 2006) being dispersed solely by water.
The plant is not cultivated but only found in the wild. With urbanization and city development, the species survival at most of the sites where it thrives is threatened. It becomes imperative to look for ways to aid the propagation to preserve this important economic plant through simulated propagation.
MATERIALS AND METHODS
Study Area: This propagation study was carried out at the Centre for Ecological Studies, University of Port Harcourt. The centre is located at GPS: longitude 04 o 54', 16.1'' N and latitude 6 o 55', 23.3'' E. The area has year round high temperature with mean daily and annual values of 36 o C and 28 o C (Tamunonobereton-Ari, 2013) and mean annual rainfall of 2400 mm (Dike and Nwachukwu, 2003) with double maxima which peaks in July and September . The rainfall of the area increases from March and begins to reduce towards the dry season months of November to February, thus the area has a warm wet climate.
Sampling and Sample Preparation:
Five different soil types -riverbed soil, sandy soil, clay soil, Humus soil and a mixture of sandy and Humus soil in equal proportion were used for this study. Riverbed soil was obtained from Omohuechi, Aluu, sandy soil was obtained from the dredged sand from the New Calabar River, clay soil from beside the culvert before the University gate, humus soil was collected from the center, the humus and sandy soils were mixed in equal proportions to make up the last batch. The bags were each filled with 2 kg of soil and labeled A -E. Bag A was filled with river bed soil, bag B with sandy soil C clay soil D humus soil and E a combination of sandy + Humus soil in equal proportion. Each bag was replicated four times. Two stem cuttings 25 cm long/bag of Macherium lunatum used as propagation material obtained from parent plants at Omohuechi, Aluu in Ikwerre Local Government Area were planted in each bag each. The bags were watered with 1 litre of water daily, and the experiment was allowed for five weeks.
Data Collection and Analysis:
Number of sprouted nodes, shoot length, leaf number and leaf area were used as parameters of the study. Number of sprouted nodes were counted and recorded weekly. Shoot length of the sprouted shoots were measured with metre rule from the node to the sprouted shoot apex. Leaf number was counted per plant weekly. Leaf area was by graph paper method. Data generated were subjected to statistical analysis using Analysis of Variance (ANOVA) and the results presented in bar charts.
RESULTS AND DISCUSSION
Number of Sprouted Nodes: Result for mean number of sprouted nodes is shown in Fig. 1 . This ranged from 0.3± 0.7 to 1.6±0.9. The least values were recorded in sandy + humus soil (0.3 ± 0.7) and followed by clay soil (0.7± 0.9). These two soil types remained constant till the end of the study. Humus soil and riverbed soil were significantly higher in the second week (1.5 ± 1.9 and 1.0±0.8). Riverbed soil increased significantly from the second week and remained constant at the third and fourth weeks (1.6 ± 0.54). Humus soil also recorded no change in the third and fourth weeks and only a slight change in the fifth week (1.75± 0.8 and 1.7± 1.0.7). There was an increase in sandy soil in the first three weeks and a decrease in the fifth week. Regarding initiation of leaf buds, humus soil had a progressive increase from the second week to the fifth week and brought out the highest number of leaves in the second week followed by clay soil. This could be because humus soil is known to be richer in organic matter (Havlin et al., 2005) and other nutrients required for plant growth. Sandy + humus soil had the least number of leaves. Humus soil had the highest number of leaves in the second week followed by clay soil.
Riverbed soil did not initiate buds as much in the second week but in the third week the buds were enormous and increased till the fifth week. All the nodes had initiated buds and had the highest number of leaves. This can be explained because the riverbed soil is from the natural habitat of the plant and may contain the essential nutrients needed for initiation of growth. The other soil types progressed more slowly. A number of sprouted nodes displayed a pattern in its sprouting. It was expected that the riverbed soil would produce the highest number of nodes because it is the soil from the natural habitat of the plant and therefore comes with all the nutrients required by the plant. Apparently, that was not a requisite for the plant to flourish.
Plant Height: Plant height result is shown in Fig. 2 . The riverbed soil gave a significantly higher plant growth at the second and third weeks (4.4±1.2 cm and 4.5±2.4 cm). Sandy soil was considerably lower in the second week (0.5 ± 0.06 cm) along with sandy + humus soil (0.7±0.4 cm). Clay soil had its highest at the fifth week (3.0 ±1.0 cm). Humus soil was highest in the fourth week (4.6±1.1 cm). It is possible that the nutrients in the riverbed and humus soil types were released faster while those of sandy, clay and sandy + humus were released more slowly especially in the second week. Shoot height result obtained in the five weeks of the study showed that river bed soil was significantly higher. The rate of increase was high in the second week of study which means that the nutrients in the soil may have been released faster than the other soil types to achieve this. This soil came from the natural habitat of the plant and may contain the nutrient required by the plant as well as being best suited for its needs. It may also be that it is better conditioned to the needs of the plant than the other soil types since macro and micro nutrients are utilized by the plants as growth requirements and vary in their availability both in spatial and temporal variability as reported by Bilal et al. (2007) . Humus soil also showed an accelerated increase from week 2 to 4 for shoot height. This may also be because humus soil is known to contain more nutrients than sandy and clay soil and possess higher water retention capacity and other soil properties that are conducive for plants.
Number of Leaves Produced:
The number of leaves produced in the five weeks growth period is presented in Fig 3. There was a significant increase in all the soil types used, but the highest was obtained in riverbed soil (19.1±7.1) at the fifth week. The least number of leaves produced (7.4±3.1) was in the fifth week in sandy + humus soil combination. Riverbed soil brought out no leaf by the second week, the highest leaf number in the second week was found in humus soil (5.25 ± 2.0) while the sandy soil was the lowest (0.6± 0.1). Leaf buds initiation in humus soil increased between week 2 and 5. The highest number of leaves produced was recorded at the second week in the humus soil and this was followed by clay soil. This could be because humus soil is known to be richer in organic matter (Havlin et al., 2005) and other nutrients required by the plant. Sandy + humus soil had the least number of leaves. Humus soil had the highest number of leaves in the second week followed by clay soil.
Riverbed soil did not initiate buds in the second week but in the third week and the buds were enormous and increased till the fifth week all the nodes had initiated buds and had the highest number of leaves. This can be explained because the riverbed soil is from the natural habitat of the plant and may contain all the essential nutrients needed for initiation of growth. The other soil types progressed more slowly. (Fig. 4) . Sandy + humus soil had the least values for leaf area (0.1 ± 0.2cm 2 -0.4± 0.2cm 2 ). Riverbed soil had a significant increase in the 5th week (1.1± 0.9cm 2 ) as against 0.58 ± 0.2cm 2 of the fourth week. The value for sandy soil was significantly higher in the last two weeks of study (1.2±0.2cm 2 and 1.5 ± 0.3cm 2 ). There was a steady increase in clay soil from week 2 to week 5 (0.3±0.29cm 2 -1.05 ±0.5cm 2 ) and also in humus soil. The leaf area for sandy soil was significantly higher than the other soil types in the last two weeks of study. There was an increase in the fifth week in other soil types except sandy + humus soil where there was steady increase across the five weeks of the study. The growth rate of leaf area was consistent with all the soil types used in the experiment. Sandy soil performed better than all the other soil types closely followed by riverbed soil. Sandy + Humus soil gave the least performance for each and all the weeks put together. 
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Generally sandy soil was porous as such drained water easily. This affected moisture availability for plant growth. Clay soil did not perform any better but is known to have greater strength especially when dry (Mullins et al., 1990) making it more susceptible to water logging due to poor infiltration which results in poor aeration. It becomes too compacted to provide nourishment and reduces root growth and proliferation (Mackenzie et al., 2001) for the continuous survival of the plant however it performed better than the combination of Sandy + Humus soil. The mix of sandy plus Humus soil gave the least performance from the beginning of the experiment to the end, maybe because the proportion of the combination was not well suited to the plant and so there was no change in values. Humus soil gave the best performance for this study. The trend shows that there was an increase from the time of sprouting (2 nd week) till the 4 th week when the values began to decrease. This pattern was seen for riverbed soil, sandy soil, and sandy + Humus soil, and there was no difference in the type of stem cuttings used. It is possible that the nutrients in the pot may have been exhausted, and so there was termination of growth since this was a potted experiment. It may also be as a result of low regenerative power in agreement with (Ebigwai et al., 2014) .He found that M. lunatum with other species has the regenerative potential of less than 45%. It could also be because this plant needs the presence of other aquatic plants to flourish since different species adapted to the same kind of conditions will tend to occur together whenever such conditions are met to form communities (Krebs, 1994) . Naturally, the presence of the salt in and around the waters where they flourish cannot be overemphasized, since it is a plant that thrives in brackish and salt waters (Keay, 1985; Airy Shaw, 1985; Nyananyo, 2006) . Krebs, (1994) had posited that individuals of a species cannot do everything in the best possible way and that adaptations to life in one ecological habitat make it difficult to live in a different one. This plant, however, survived to grow on land without the tidal action of its natural habitat even for a short time and so may be, run contrary to this belief. From this study it has been seen that M. lunatum can be propagated outside of its natural environment and the best soil suited for it from this study is humus soil with a regular regime of watering to enable it to survive in an environment alien to its natural aquatic habitat.
